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FOREWORD 



The concept of sustainable development is 
attracting increasing interest from central and local 
government, from designers and planners, and 
from those specifying and developing individual 
houses and complete communities. 

This Report reviews some of the issues involved 
and offers a number of design solutions for further 
discussion. It is based on studies by Brenda and 
Robert Vale who were commissioned by BRECSU, 
on behalf of the Department of the Environment, 
Transport and the Regions (DETR) to propose: 

■ specifications for zero C0 2 emissions, zero 
heating and autonomous dwellings 

■ a design guide for sustainable housing 
development based on Sherwood Energy Village. 

The purpose of the studies was to begin to define a 
standard for autonomous communities and for the 
houses within them. 

It should be noted that the building standards 
discussed in this Report are substantially higher 
than those required by current Building 
Regulations and have not been widely replicated in 
practice even among practitioners working in this 
field. They should, therefore, not be interpreted as 
firm recommendations. Rather they should be 
treated as a basis for advancing the debate on how 
to respond to the need for sustainability in future 
housing developments. 
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1 INTRODUCTION 






At a global level , sustainable development may mean , among other things , 
the prudent use of fossil fuels which are, with present use, not sustainable. 
At the household level, it must imply the ability to afford a reasonable 
standard of living, and to do this without adversely affecting the future. 



The UK Government's four broad objectives for sustainable development 
are: social progress which meets the needs of everyone; effective protection 
of the environment; prudent use of natural resources; high and stable 
levels of economic growth and employment. 



A DEFINITION 

Sustainable development is defined as ' development that meets the needs 
of the present without compromising the ability of those in the future to 
meet their own needs' W. 
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INTRODUCTION 



Sustainable development involves finding ways to combine social , economic and environmental goals. It will involve action from 
all sectors of society, from Government to business, communities and individuals. In order to build consensus on the best ways 
forward for sustainable development, the Government recently conducted a wide-ranging public consultation exercise on revision 
of the 1994 UK Sustainable Development Strategy. A revised sustainable development strategy is due around the end of 1998, 
which will contain indicators and targets for sustainable development in the UK. 

This publication represents one vision of the factors likely to contribute to sustainability at a community scale, with ideas on 
the layout, density and transport considerations in settlement design. No doubt, other views on sustainable design will be 
proposed in the future. Detailed design issues have also been considered in this respect and the three standards relating to house 
design and specification - zero C0 2 , zero heating and autonomous - are based on theoretical studies of energy consumption in 
houses. To achieve such standards in practice will inevitably require homeowners to play their part by using energy and material 
resources more efficiently. 



Communities in the third millennium will have to 
live in equilibrium with their surroundings. But 
this need not mean abandoning our traditional 
homes and communities in favour of the futuristic, 
high-tech living of popular science fiction. 

Several initiatives already encourage us all to use 
energy more efficiently, and current Building 
Regulations lay down the energy-efficient fabric 
measures which must be incorporated in new-build 
properties. However, achieving the desired 
equilibrium for the future is likely to mean a 
comprehensive re-think of building and site 
design, coupled with a gradual shift to more 
sustainable life-styles. 

A desirable feature of a sustainable community 
is that, on balance, it should not contribute any of 
the greenhouse gas carbon dioxide (C0 2 ) to the 
atmosphere (net zero C0 2 emissions). 

Such a community might feature: 

■ local generation of energy for local use by 
wind, solar and biomass 

■ interconnection of work, housing, community 
and leisure facilities 



■ opportunities for local employment as a result 
of the local provision of services 

■ homes and gardens compatible with 
sustainable lifestyles. 

These features have the potential to create stable 
communities with increasing community self-reliance. 

Homes for a sustainable community are likely to be 
of superinsulated, high thermal mass, airtight 
construction; and building materials should be non- 
toxic and of low 'embodied energy'. Space should 
be found for water collection, sewage treatment, 
waste recycling and energy generation. 

Thus the importance of an integrated design 
approach cannot be overstated. The issues of house 
size, construction, energy use, water collection and 
waste treatment interact with one another in ways 
that may be in harmony or in conflict. 

This Report sets out the basic requirements for a 
sustainable community, highlighting issues which 
will affect planning and construction decisions, and 
presents design strategies for dwellings that will be 
compatible with current and future lifestyles. 



community 
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2 PLANNING FOR SUSTAINABLE DEVELOPMENT 




Careful site planning and provision of facilities, 
and a well-thought-out transport policy must 
accompany forward-looking home design to 
achieve the autonomous requirements of a 
sustainable community. 

LOCAL PLANNING 

The plan of a sustainable community needs to take 
account of factors that are not usually considered 
in the planning of settlements, as well as the 
normal considerations. Such unusual aspects will 
include the orientation of the development to 
maximise the ability to collect energy both actively 
and passively. This suggests plots that allow wide 
south-facing facades. There may be a difference 
between plots on opposite sides of an access road. 
The layout will entail leaving appropriate sites for 
wind turbines on hilltops. It will require the 
integration of dwellings, workplaces and shops, 
and the design of reasonably level and sheltered 
roads that favour walking and cycling. It will also 
mean the integration of food production at 
differing scales throughout the community. 

SITE LAYOUT 

Passive solar gains and sunlight are welcome in the 
winter in any house. As far as possible the most glazed 
sides of all buildings should be oriented towards the 
south, or up to 30° either side of south. To minimise 
heating demand, it is beneficial to reduce the area 
of north-, east- and west-facing glazing. However, 
windows should be large enough to provide adequate 
daylighting. It is probably worth concentrating the 
glazing on the south facade, but it is not worth 
making these south-facing windows much larger 
than normal, for reasons of both cost and heat losses 
at night. If buildings do not incorporate thermal 
mass to absorb solar heat gains it will be necessary 
to take care that excessive gains are not encouraged. 

South-facing elements should be unshaded as far as 
possible in the winter, certainly between 9.00 am 
and 3.00 pm. To achieve this there should be no 
obstruction to the south within an altitude angle 
of 10°. This applies with even greater emphasis to 
properties incorporating photovoltaic arrays - the 
array can lose most of its output if even a small 
area is in shade. Such arrays also show a 



An example of a careful but informal layout 
consisting of passive solar houses with a 
southerly orientation 

considerable fall off in performance as their 
temperature rises, so they may be best 
accommodated on free-standing structures rather 
than roofs, to give a cooling airflow over the rear 
of the panels. These free-standing arrays may be 
used as additional water collection surfaces. 

Planting is a good way of increasing the year- 
round usability of outdoor spaces such as gardens 
and terraces by providing windbreaks, but the use 
of planting to reduce airflow through houses is not 
relevant when airtight superinsulated construction 
methods are to be used. Care must be taken that 
planting does not obscure sunlight and begin to 
shade solar collecting areas as it matures. 

There is a conflict between the need for low- 
density development and the desire to minimise 
roads, but in many areas of a sustainable 
community roads might be made quite simple, and 
of porous construction to avoid the need for 
conventional surface water drainage. The design of 
roads with smooth paving only for cyclists and 
pedestrians could help to emphasise the message of 
reduced car use. 
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PLANNING FOR SUSTAINABLE DEVELOPMENT 



TRANSPORT 

Movement is a vital part of any settlement, but 
how that movement is achieved has effects on the 
environment. Transport was responsible for 20% of 
UK CO 2 emissions in 1993; the current figure is 
30% and it is probably rising^]. 

A sustainable community should be planned to 
encourage movement on foot or cycle, and to 
discourage the use of cars powered by fossil fuels. 
Development in the community should be sited as 
close as possible to public transport routes, with a 
maximum walking distance of 300 metres as a 
goal. Electric buses, as used in Oxford, might be a 
possibility for local travel, and any public transport 
provision needs to be integrated with existing 
systems. (However, it should be noted that at 
normal occupancy a suburban train uses more 
energy per passenger kilometre than a small car.) 

The most fuel-efficient mode of powered transport 
is an electric bicycle. Table 1 shows transport 
energy demands in kWh per passenger kilometre. 
Electric vehicles in general offer the possibility 
of zero-emissions transport if the electricity is 
supplied from renewable sources. They can be 
produced economically in relatively small numbers, 
particularly when made from composite materials. 



Transport 


kWh per 
passenger 
kilometre 


Electric bicycle 


0.01 (100%) 


Electric car (two-seater) 


0.06 (50%) 


Express coach (diesel) 


0.08 (65%) 


Diesel Intercity 125 train 


0.22 (50%) 


Electric Intercity 225 train 


0.29 (50%) 


1.8 litre diesel car 


0.33 (35%) 


1.1 litre petrol car 


0.39 (35%) 


Suburban train 


0.47 (22%) 


2.5 litre diesel car 


0.50 (35%) 


2.9 litre petrol car 


0.78 (35%) 


Internal air flights 


0.97 (65%) 



Notes: 

The percentages in brackets are typical occupancies. 
(Adapted from data from the Royal Commission on 
Environment and Pollution, 1994, given in Bell M, 
Lowe R and Roberts P 'Energy Efficiency in Housing' 
Avebury, Aldershot, 1996, p67; plus electric car data 
from Dunkley B 'British Designers keep it Simple' 
ppl7-19; Electrotechnology April/May 1994; and 
measurements of UK-made 'Citibike' electric bicycle in 
use, made by Robert Vale in 1996/1997) 



Table 1 Transport energy demands in kWh per 
passenger kilometre 




Several car manufacturers 
are beginning to produce 
electric vehicles , giving the 
possibility ofrenewably 
powered transport 
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PLANNING FOR SUSTAINABLE DEVELOPMENT 



DENSITY 

The density of the proposed settlement has an 
important effect on its degree of energy self- 
sufficiency. Recent proposals for denser 
developments, by concentrating on traffic 
considerations, ignore the effects of other energy 
uses and the possibilities for their reduction. For 
example, a four-person household living in a 
standard modern house will create CO 2 emissions 
of about 4.2 tonnes (1.15 tonnes of carbon) per 
year from their use of the house (heating, hot 
water, cooking, lights and appliances) (see table 2, 
page 12). A car averaging 20 000 km per year with 
a fuel consumption of 8.5 litres per 100 km 
(corresponding to 33.4 mpg) uses 1700 litres of 
petrol per year. This represents about 16 000 kWh, 
with a CO 2 emission of 4.4 tonnes^. However, the 
C0 2 emission attributable to the growing, 
processing, packaging and transport of the food 
they eat is closer to 8.0 tonnes per yeari 5 L 



keep travel distances to a minimum within the 
settlement, but it will make the on-site generation 
of electricity and the collection of water much 
easier than in a dense settlement. 

GREEN SPACE 

Open space, in addition to that normally provided, 
might include areas of allotments so that all 
residents do not have to have home vegetable 
gardens. Areas could also be provided to encourage 
birds and wildlife, through planting with 
appropriate native plants. In this way, increased 
use could be made of existing landscape features 
and of areas that are unsuitable, through 
orientation or location, for residential or other 
development. Footpaths and cycle paths could pass 
through such areas, which should be linked to 
form linear wildlife corridors through the 
community, using and reinforcing existing 
hedgerows and waterways. 




The deliberate integration of the natural 
environment with that of the community will be 
an important aspect of the community's visual 
impact and ambience. Footpaths should be 
attractive to residents, and could provide a 
network of routes through the community, with 
small open spaces, both play areas and quiet 
places, at frequent intervals along them, 
between the larger wildlife areas. These 
public open spaces should be planted with 
fruit trees as a demonstration both of 
the possibilities of community-scale 
food production, but also as a way of 
making the village visually different 
from a conventional settlement. Lawns 
and mown grass areas should as far as 
possible be avoided in the landscaping, 
as these are very low in wildlife value. 



Food production in the garden is not really 
possible in a high-density settlement, and the old 
Garden City density of 12 houses per acre (30 per 
hectare) may be more appropriate for a sustainable 
community. This will require careful planning to 
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PLANNING FOR SUSTAINABLE DEVELOPMENT 





Sherwood Energy Village will be designed to 
attract visitors, giving added employment 
both in general tourism and in the servicing 
of conferences and similar gatherings. What 






SHERWOOD ENERGY VILLAGE, NOTTINGHAMSHIRE 



Sherwood Energy Village is based in the 
existing villages of Ollerton and Boughton in 
north Nottinghamshire. The closure of 
Ollerton colliery and others in the 
Nottinghamshire coalfield in the early 1990s 
removed from the village, as from many 
others, its principal source of employment. In 
response, community regeneration activists, 
including the Ollerton and District Economic 
Forum, have designed Sherwood Energy 
Village, an initiative that adds 'sustainability' 
to 'local economic regeneration'. 



The Village, which is a cooperatively owned 
Environment Enterprise Park, has set out to 
demonstrate a 'zero C0 2 autonomous 
industrial community'. Ownership of the 
50 hectares of buildable land was secured in 
1996 by Sherwood Environmental Village Ltd, 
an industrial provident society for the benefit 
of the community, which is currently seeking 
joint venture partners to secure the estimated 
£175 million needed to develop Sherwood 
Energy Village. Ten percent of the land - 
approximately 9 hectares - has provisionally 
been allocated for housing. 



makes Sherwood Energy Village different 
from existing and proposed 'eco-tourism' 
developments, indeed its unique feature, is 
that it is not a display but a complete 
working community. 

The homes in the village will have no 
emissions, car use will be reduced, and the 
need to concentrate on minimising the 
emissions attributable to food will require a 
radical approach to land use. Thus there will 
be a trade-off between housing densities and 
localisation of food procurement in 
partnership with the existing nearby 
allotment associations. Transport, leisure and 
work must also be catered for in innovative 
ways. And, while heat and power may be 
obtained from local renewable sources, house 
design must also ensure that energy efficiency 
standards are as high as possible. 
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PLANNING FOR SUSTAINABLE DEVELOPMENT 



Pit head exhibition park 




Energy exhibition and convention centre 
(Exhibition and conference facilities , on-site 
accommodation \, catering and offices) 



Wind turbines 



">n i'' 



PROPOSED MASTERPLAN PHASE 1 

Main public 
site entrance 



British Coal 
Enterprises - housing 



Cemetery extension 



tja£) 

Sports facility 



Generously landscaped 
car park 



Picnic area and 
woodland track 



Community centre 
training workshops 



Event facilities centre 
(Event half stage , catering 
and back-up facilities) 



Sherwood Arena 
(Major outdoor exhibitions 
and sporting/leisure events) 
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PLANNING FOR SUSTAINABLE DEVELOPMENT 




Industrial units 
(Lightweight and 
environmentally 
responsible 
manufacturing) 



Biomass power station 






Town centre car park 

(Approximately 100 spaces) , 

v ' Pedestrian boulevard 

from town centre 



Autonomous housing projects 
(Approximately 40 self-sustaining 
units arranged around community 
glasshouses and solar arrays) 






Railway station 



Landscape buffer 



Water park/buffer zone 



The energy trail 
( Waterside , Forest and 
Sculpture Trail) 



Access to phase 2 site 
(Cover existing road bridge) 



Planners and Architects: BENOY 



Site entrance for commercial 
and event traffic 



n 
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3 SUSTAINABLE HOMES 



The domestic sector is responsible for 30% of UK 
carbon emissions, mainly due to the C0 2 emitted 
as a by-product of power generation and burning 
fossil fuels. Table 2 shows the C0 2 emissions (and 
equivalent carbon emissions) associated with a 
'typical' three-bedroom semi-detached house built 
to 1995 Building Regulations standards. 





kgC 


Space heating 


1506 


411 


Hot water 


864 


236 


Cooking 


125 


34 


Pump and fans 


96 


26 


Lights and appliances 


1650 


450 


Total 


4241 


1157 



Table 2 C0 2 and equivalent carbon emissions 
for a typical house built to 1995 Building 
Regulations standards 



Creating a sustainable community will, to a large 
extent, depend on the standard of energy 
efficiency of the homes within the community. 

Housing associations, local authorities and 
independent construction companies are already 
building homes that exceed the 1995 Building 
Regulations, and use the Government's Standard 




A pair of superinsulated 
houses for North Sheffield 
Housing Association 



Assessment Procedure (SAP) to measure performance. 
However, achieving energy efficiency of the level 
required for a sustainable community requires a 
radical re-think of materials, methods and design. 

LIFE IN A SUSTAINABLE COMMUNITY 

A sustainable community offers its residents a way 
of life that should be more comfortable, more 
self-reliant and more in harmony with the natural 
world than the norm. It will do this without 
compromising living standards, and without greatly 
increasing capital costs. 

However, there is no doubt that life in a sustainable 
community will be different from life on a 
conventional new housing estate. Residents will have 
different responsibilities to themselves and their 
families, such as managing their water supplies. They 
will have different responsibilities to the wider 
community, such as reducing their car use. In parallel 
with this they will gain benefits in very practical terms, 
such as very low costs for heat, light and power, water 
and sewage treatment, as well as the less tangible 
benefits of knowing that, by their actions, they are 
helping to reduce their environmental impact. 

Materials choice, water supply and sewage 
treatment, and fuel procurement need to be 
considered, as well as more conventional issues such 
as thermal performance, and mechanical and 
electrical servicing requirement. Homes may be 
evaluated using the BREDEM-based SAP. Homes for 
sustainable communities are designed to have the 
lowest possible impact on the environment, as 
measured using BRE's BREEAMt 6 ! for new 
housing and its subsequent replacement, the 
Environmental Standard! 7 ] . 

With this in mind, three new standards have been 
developed which present a way forward. Each 
standard represents a design strategy that can be 
used to create a home which is 'traditional' in 
appearance but radical in use. The standards offer 
increasing challenges and opportunities to the 
designer, builder and householder, in that each 
standard contains the attributes of the one below 
it, then adds a further improvement in the level 
of performance. 








